Proteasome inhibitor MG-132 lowers gastric adenocarcinoma TMK1 cell proliferation via bone morphogenetic protein signaling.
Proteasome inhibitor is a novel class of cancer therapeutics, of which the mechanism of action is not fully understood. It is reported that proteasome inhibitor enhances bone morphogenetic protein (BMP) signaling in osteoblasts to stimulate bone formation. BMP signaling is also an important tumor-suppressing pathway in gastric carcinogenesis. We therefore sought to determine the anti-mitogenic effect of proteasome inhibition in relation to BMP signaling in gastric cancer cells. Results showed that proteasome inhibitor MG-132 significantly suppressed the proliferation and the colony-forming ability of gastric cancer TMK1 cells. In this connection, MG-132 activated BMP signaling, manifested as an increase in Smad1/5/8 phosphorylation and up-regulation of p21(Waf1/Cip1) mRNA and protein expression. Knockdown of BMP receptor II by RNA interference abolished Smad1/5/8 phosphorylation, p21(Waf1/Cip1) induction, and the inhibition of cell proliferation induced by MG-132. Further analysis revealed that MG-132 up-regulated the expression of BMP1 and BMP4 and suppressed the expression of Smad6. Knockdown of Smad6 also mimicked the effect of MG-132 on BMP signaling. Collectively, these findings suggest that inhibition of proteasome suppresses gastric cancer cell proliferation via activation of BMP signaling. This discovery may open up a novel therapeutic avenue to proteasome inhibitors for the management of gastric cancer.